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[#?Fff#©©B] 

[»**u mam?, mm-, fttfS2*Hf-«:* 

U ±E*J»»*fcA*+3«#fc«UT*l»iF-i:» 
2 Sg^-roKlSrils 3 v 9 ^xjut&^yy? 9 
Wtt-itm* ®2&m\9\®b. 01, 12^^-^ 

±E0 i -r [HiKroA^ffl^^iE^ i eamss 

©±E0iJSmz8afW-5i:it>fc, ±E0 1 >f 

±E0 2 £iilH]88©±E0 2 SHf-fcfttt U 

±E0 2 0K© A**F«r±E* 2 fcitESS 

©±E»HSB-t»«i-5tttt, ±E^2^V/<- 

^iHiB©nj*«^s:±E»2fiaiHi»otiwa^, at? 
±Em i fcm®%<D±.mm 2 ssi* kumr u 

^S^^lffi^ffiH^ U ±E*2-f y^-^IHKO 

±E0 1,02 A^ss^t-^aw u^/w* fctt*^ 

Sfctt«S#*3»£?t>, ±E01, »2fflAiB*a» 
e>ffi«©»ofcffi«fi#«:ft5 r t ^T-# art SrfflR 

[»*«2] ±E»#si©iiiB,fti«iS3-f >v<-* m 

±E0 3 >f >/<-*|3l&©A#tt?-«:±E« 1 A 

9 IU»©A**HF-K:*»«tt t , 

±E0 3 >f [H]88©ffl*l$8*£±E0 2 W v*- 

±E83-f w<-*BI&©Aa*Ffc«#fcAAU ± 
E01, 02fflrt^a»M!fctt©«io7bSMft#*©9 

[000 1] 
[0 0 0 2] 

[SE*©atff] 01 3li-fV>*-*®B£ffl^-Olflifi 
^Sr^i-aHBSr^-tlllKE^feS,, Hi 3© (a) 
fc*V*T, 1 0 1 ttA^S^, 1 0 2lijEffiffi^ffl^, 

1 0 3 aaam**?-, 1 0 4 ii-r w<-*0B-e*> 

5„ -f 1 0 4 ttJBttfll^SrlBAi-afcftlt 

ei»a®^WTpdSrgi-S©T-, jEttffl#fc»L-ca»tt 

[0 0 0 3] 

ftfc, HI 3© (b) fciWiJic, f£*-«±. ±EB* 
0 5^j¥A-fari:lc<to-C, ffiftSr^-&TV>fc„ 



2 

[0 0 0 4] t*»ft#b, JI&ottMtaRMItr&A't- 
[000 5] *»WttK±©BHjSSr««L» titfg©^ 
[0 0 0 6] 

[lffl*«ft1-3fc»©^a] £©fc*fc, #389i©4fc 

fflMHBKti, m**?, mm** Rum2m^t 

10 L, ±Efl»**fcA*+5«*fciStT»iiS^i» 
2iCl u <Dffl$:M^y9'9 9>XM±fc^>99 9y*\z 
fflW+Z>m* 02gg[5|S§t, 01, H2-f>vW 

±E0 1 e^[HlB©±E0 1 *f-KaBRi-a t £ t fc, 
±E0 1 -Y v*-* @B©aj;*jJg* £±E0 1 fi&lellg 
©f&J^SB 1 , &tf±E02fc»@R©±E02*fim;:& 
«U ±E*2-fv/<-?|i]»©A**B^*±E02e 
»a»©±E»iS^K:»»rt-.5ii:fcfc, ±E02>f 
>v<-* [5]B©aj*S^£±E0 2 fiS[HlS§©»ffl 

20 ^, at;±E»ifiaig»©±E*2«i^KfiaRt» ± 

*»?-«r8lliWj*f-fc U ±E02-fV/<-*|Hl8© 
A*«HJ-«r*2A**?-, fflASHF-*»2aWj»*i: 
U ±E01, »2 ^ibft 
*#o-u^ift5ft»fS#S:A*L. ZtibttWB 

#«nfctt«sas*>s»&-ef>, ±E0i, 02m*s 

[00 0 7] ±E8»#fi 1 ©0Ktln*.T 

30 03-rv/<-*iaB*H»t, ±E03YV^-*Ih]?§© 
A^4S^ ^±E0 1 ^ J"WH»©*AII*fc#a* 
«U ±E03-ry^-:?lH]B©tti^S : M:±E02^ 
w^-^ElBWA^ST-l-gjiL, ±E03^w<-^ 
EK©A*«?-Kmf-«rA*L, ±E01, 02ffi*ffi 

^ a»e>ttft©»ofc«*W8#srao m-i-i 5 twriits 

[0 0 0 8] 

[ftyfli *?skt-«, »i^^<-#iii*©mA«#K 

«t iXymZ ix50 1 e*[H]B(-± oT0 1 A^ffi^-© 
«o <tf-U-<^02ai^^©ffl^^tt*&$*, 02 

^ yy<~ 9 iEi?s©ffi^ffi^ i o xmmz nh 0 2 

Higgle J: o T0 2 A^S^ ©ffi^ U^S:0 1 tB^ffii^ 
©ffl*ff#fcftl&*-e:5ri:tJ:9. 01, 02ffi^« 

[0009] 

14. fE£. «ft©ffl##Jlfto*:«j*©@B«r8*UT 

fi^a^^rfiix.T^^fc©^^*^L, ^r©m#**ft©PiC0 
so fli#t«3t**r^*. A*flr#©tt*B* 
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[0010] 11 li<fc*B8£|5]K©ft l SUtfltrv-fB 
BETO**. lliflA*8f> 2tt*2A*Ji*\ 3 
lift 1 ttj7J$H^ 4tt»2W*»f, 5l*ftlA;WF 

1 4ftlffl;W*34©ffilc«i^;i?4l<5ftlCMOS'f 
V^-^EK, 6lift2A;W*2 4ft2li|;ft«?-4 4 
W|$lc8^$ft5852CMOSW , VAW@g&, 7lift 

lfiSmK. 8»ft2fiaieiii-c*>s. 

[ooii] ^iea@K7tt, y-mo**v^nM 

OS F7y^?Ql ty- Hi©/hS^nMOS Yy 

y-h (SOWS*) liftiCMOS>f v/*-*H]!85© 
ffl*«K8BBtS*b, ft&#©h7>s>x*Q2©y-H4 
fci"</M8JE (««Jxtf, flffiVDD) ro«B^9tc^$ 
ft, -#©3fc*J*WSR-iiS l roA^ffl^ l fc» ffi#© 

[0 0 12] ^2^a®K8fc, Hf©*#V*nM 
OS YJyPxfQ 3 4 7*— Mf©/h£l^nMOS h7 

y^#Q40KW>, y-* Lfc* 

y- h (m&ffil-) »S2CMOS^^<-?@K6» 
±1SS8* 9 -#©*HttSBS*li» 2 (DA 

[0 0 13] ±E*ieasK7lt, MNT 

qi, Q2©ps#as*a) /fi^y^^^y^^ii (h 
5y^^Q2»*«» fcsmrets. run, ft 2 

[ooi4] mmft&mm-fZo ft i a#«* i ka 

A t S iE««* 4 9$ 2 AAfi* 2 fc AA1-$aMH«*© 

mi, ft 21^**3, 4W»&ii 

[0 0 15] »2AA^2fcAJj1-5flHJ-A2©4MB 
ft 1 A*)Jg^ 1 KA^t 5ft^A 1 ©<4*S i 9 ta 
iVtti&tteOffl. *2Htfj*i*3, 4©{§#Y1, 
Y2 0*»«rH2K*+ 0 ftjb\ ffi^ff^Y 1 . Y2IC 

©ftl, ft2CMOS'<y/<-^[HlK5, 6<omt)&& 

[0016] £ -f , AAflftA 1 tfft A 2 tfft 

U^Wtgr, Ul73ffi-?-Y2l4ii5W'</W-Cfe5o d©4 
#, IB2€aiHJK8©h7^5?X^Q3^iiLTS2 
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tLt*t©h7V^^Q2^iiLTV^©-C, ^©ig 
fiSft Sr^ LTft 1 A73«^ 1 4 ft 2 UAd-T- 4 &® < 

aware) ««*n-cv^. 

[0 0 17] i©&, A*fll*Al*ttl"</Hi4« 
4, ftl CMOS-T V^-^IUK5iSKfeL-C*©ffi^ 
flT*Yl:i*:7>Ty7*3i'ia 0 fc*TU IlfflMf3 
lift 2 fiSlelSS 8 © h 7 V 5?X * Q 3 LTft 2 A* 

m-2tmmLx^zo-^ *©a*>±#v«:*2ea 

@K8iS*V^CJt'<T»<«5. r©4#, ft2C 

tHALTV*3. Li»U ft2W*«^4l4ftieaiH]K 
7©h7^**Q2£:frLTftlA;Wi 1 l 4IS<& 

[0018] c©m, mm^Y 2i>^mmi$. 

VDD/2) iOt>fi<«St, ft2£jt[Hg&8©h7 
X3?X*Q3#*ffU ft2A^J«SB-2 tftlffi^S^ 
3 4©IBOttR*a<45©-e % A^m#A2©lt* ) ± 

20 [00 1 9] ^©ffl^flrf-YiisjSu^M^St, ft 

i esisiK 7 © h 5 * q i *s*at5©-e, A7J 

fi*A2©4t>±*D#iBixfciL-C'l>, ffi^ft#Y2 
©«tttt«a[t*T-t5. A*fir#A2©4*>±#9# 
A^lt^-A 1 ©£%T# 0 4 Hl$©*§£, vvfil©*» 

[00 20] A*{f -i-A 1 ^{gW^/U^fjft U^yl/tft 
5 4. ftl CMOS-r>^-^[UK5liSteLT^©ai 

MfYiBW^yShS. rott, ftiffl** 
3l4ft2e^lH]K8© h7^^Q^L-Cil<g 
30 *$itTV^©T?, ; Er©i*)T^i9«:^©^2^[HlK 
8^/fV^-^tJt'<Tg<iac Sfc, ft2CMOS-r 
V*-9 6 14»^4 LTfiu-</w©ttl*ft#?rtil7JLT 
^5. U^U, *2W*«^4tt»iea0K7«:^L 
TA*»f-l tWISilT^ao-C. *&LX.'fn>7v'f 

[0021] m*flr*Y2*naii«i*)t>js<45 

4, *2fi»ia»80h7V5?^*Q3*i»aU ft2 
A*«HF2#J|llffl*«^3lCttttSil5©-C, A^« 
f-A2©fi*>T*S0^ailT^5»&-ttt, W^ft^Y 
40 l©7>y>7Vtta<fc!K AAm-£A2©4*>±#*> 
AS^T 1 5 4 l^^plcffl^«# Y 1 14<£ 1"</U4 ft 5. 
[0 0 2 2] tii7J«#Y 2 ©«&«, ^*ft 1 fiSlHlK 
7©h7V^^Ql^LT»*^7 p /t'77 7*$ilT 
^i©T% A*ffi#A2dS4*>Ti5»)ft2CMOS^y 
^-^0*6*EC+5i, tii^m#Y2©mfii:l4a j 5' 
^(cXu^CJ^I-fS. A*flHJ-A2©4fcT#9# 
A73»^-A 1 ©4*>±i5 9 4 W*o»&, v^-f Jioa» 

[00 2 3] Z<Di.0\^ ftl, ft2fe^lUK7, 8*? 
so ftVMM-Kll. A^m^Al, A2 0ttS«**0** 
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ZtfrXZZ. 

[00 24] HI 3 (;M5LtS6£lE]S&©JB 2 *6fe0iJ£*-f @ 
KlT*fc5„ iCO^Jg^Jtt, ^3CMOS^ ^<-^Ih] 
8 1 0 KJ: V) xm^A 1 ^bA^ff^A 2 £#5 J: 9 
izLtziiVX-hZ. -tt£t>t>. !3CMOS>fyyW 
IsIK 1 0 <£>A**^-£:^ 1 CMO S -f W<-* [5]jS§ 5 <D 

- * (USS 6 OATjS* l^ttft Lfc t <»X*h 5 0 
[0 0 2 5] i(Om2*lig^)T-l4, »3CMOS^y^ 
-*Ih]SI1 OroA^BT-Kff^AlfcATrfSi:, 
^2CMOS^y^-^|sIKl 0©ffl^Jg^lCl(4 x A# 
9 teSBif&Bf P*T pdfcttlitT^Wft^A 2 
fc&tlZhZ,, iEtlffi#£:gttAftfc$l CMOSfv 
5 t Tpdfc*(tattfciSftft#SrS(tAtlfcm 
2CMOS-Ov<-:?|5]8g6tt, llKLfcillli 

[0 0 2 6] **S, Hi, H3K*Lfc*l, ®2HJS 
«©EKfcj8V^T, 8 1 £8087, f?2fcif[E]8S8<D 
^- hiHro^^^nMOS h^Vv'^^Ql, Q 3, 
-Fi©/|^^nMOSh7>^?Q2 1 Q4tt&© 

[0027] i-fr&*>, m i &m®& 7 <r>f- m<o± 

t^nMOS Yyyi?*9Ql %:f— HI<£>*:£^pM 
OS hy>i/xf\zW£&z.x. Z.nYyyV%9<r>>? 
-hSr^lCMOSi' y;<- * G9K 5 ©HJA«* 
U ^2£jtle]S§8©y- (-(fcDTct^nMOS h7V 
v>*:?Q3&-y- MicO;*:#^pMOS K5>"S?;**fc 
fi^&xT, w©h7y^x^yy-hSr^2CMOS 

git[sJK7, 8©^-hgffl/h^^nMOSh7V^ 
*Q2, Q4li, rilSrttSi[*^tjl*|lx.5*\ Xtt 

[0 0 2 8] r©f&#£tfiSj£0>i#tt, SlCMOS 
>f y/<- # 5 o IB £ * ft l eatsiK 

7©pMos hyyVxfi&mi&LXZoAmtimim 

3 y ^ ^ y ^ icboxm 2 ^€^4 o«tt«raa«p 

U ft2CMOS^W<-:?@K6<Dffl;fcriM£W</W 
ir^^2eaiEl?S8©OpMOS ^Vi^^riSSUL 
T^OAttJ73ra^ffi=>>y^^^t^oT. ftlttl* 
«T-3 0«ffiSrilMPLT. ffl , S52Htf}ffi*3, 4<0 

[00 2 9] *3§i8©frfte£-!H]&ro<£fii&£© 
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■Ctt, ■ lftfcltftftl. SfS2fcig|5I8S7, 8©y-h 
IBO/hSVnMOS h7^^Q2 > Q4£p]fficDg 

[0030] BUfcianT, ffitnaz&mi*R<Dim. 
K ra<t#JM*0«*fi, Stft*?*£<*ttUi: 

io [0 0 3 l fcS^SAAflHI-Ai, A2fl 

fttBH (A2-A1) Sr^iUPlt?, *HiS«sj<D{4ffiS 
£®8£Si§£tffc#£©ffl;*jiI-)§-Yi, Y2©fiffii 

(Y2-Y1) ££$P2, P3, P4-e^-r„ Pitt 
@5t^-f-|lKS:lStLfc»g-, P 2 tt0 6 Id^i-i 
9 tfffl»-5(EKJh©fc»©W 11, 1 2 £ 

£\ P3ttiai*fcLT3ft8*Lfc»£©1*tt*:*bT 

[0 0 3 2] BUfcfcVvC. A*fll*©ffi«»ttP IT? 

20 i 3 o P s ©ttft**J*ofc»^» #*6S0ij©{fi:*ig£ 
BBfci fc J; !K 8M4P 21^-fJ: 5 

tr%Iti-5i, rro->S3.u-i/ 3 >-(0ii-&T-tt, fiSi 
filtt4~7KQ (5KQS«) t+*rt*a*U\ 
5KQO#-g-, #«:P 2TfttSMtt5 0 p s (C{g^§tv 

[0 0 3 3] «FttP2~P4J:!3MP)>6»4«t5 

-M&ftmzmm-tzz k^mtmz taw*. 

tttAi«5KQ-C3SteRtt«! (tt4P4) LfctH". ft 

[0034] s 7 ttftfts-g-iHiKro^jissso^ 3 mm 

M<07By9mV$>5o 2 1~2 3ttmi~^3A^S 
^ 2 4~2 6tt^l~^3tB73Sg^, 2 7~2 9lif 
l~%3<Df?m%im\s\%. 3 0-3 2ttSJ»Jg : f^i«U 
^ (XttffiU^) fcJfcSritiOAAjrf (ffi^ 
1) irffi?3ffi* oW*»a**5»l~»3 

[0 0 3 5] ^iea@K3 0tt^lA^Sg^2 1 h% 
2fflA«HF250BK:. « 2 fiaie]^ 3 1 ttfg 2 A7J« 
-7-2 2i^3ffi7jffi^2 6t0?ffl^, ^3^0^3 2 
tt^ 3 A?3Sg* 2 3 t m 1 HiTJfflT- 2 4 t (OfSiK&m^ 

[0 0 3 6] -t LT, 8l£aiE]&3 0<DU®1&*\*% 

i¥S^aisiK2 7©ffi7jffi^{cg^$ix, ®2ea[e] 
e 3 1 <D®m* urn 2 ^a^sisjK 2 8 k 
fB3fiaisiK3 2©siai*^tt^3¥aai3i 

so [!K2 9©ttl73«^lC^$^Tl^o 
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[0 0 3 7] ±E®l~m3¥a^aiHl8S2 7~3 9 
14, 0 8 J: 5 fc, (i^H (=vi [v] ) # 
A^1-5il£w-</UL (=V2 [v] ) fcfflAU fiu 
^ L #A;>31"5 1 S5 w^/m t ffi L © $ffl© u 

^</HVI (=V3 [v] , mz-\i (V1+V2) /2 
[v] ) SrdJAU ^Fflw^M^A^-t-Stisju^/w 

[0 0 3 8] il 1 A^JiTf 2 1 ©A*fS# U^/Ki V 
1, V2, V3, VI, V2, • • • • ©JfifcHOig 
U S2AA«^2 2©A2Hf-S§-l-"<-'M4V2, V3, 
VI, V2, V3, • • • •OWfclUJjBU «3A^J 
«-?2 3©A*ft3-W</H4V3, VI, V2, V3, 
vi©Hia*!)iEU i*ib©flr*ftEH:tttt«#4v^ 

[0039] zommmx'it. n^m^A^mmm^ 

fc 5 fc, H9l^-fJ;5l-^l~®3iti^«3i : -2 
4 ~ 2 6 *» f>ft*S©lio fcffl*«#S:#5 r t &X'Z 

[ 0 0 4 0 ] El 1 0 14, ±EfS 3 ©*J60J£^ Lfcffi 
+!S-g-|H)S§$r^1-7'n S /^l|T*fc5o 0 7fc*Lfc*B# 

A^Sg* 2 1 1 X 2 fttttSlelK 2 8 ©A^SB* fc ©IB 
tZ.maBK3 3*«MEL »lAAH*2 1fc*3 

f «^sihib§2 goAA^&oMicnaMtiiiatis 4 

[0 0 4 1] ZL8Ha08&3 31401 lK^i"J;5K, 

8*vi [v] VMjT&blt+va [v] ^ffi^jL, 

lt#V2 [v] ^A^-fSifi^Vl [v] £a#L, 
itfV3 [v] ^A*+5t«#V2 [v] ^rffl^-r 
5. 

[0 0 4 2] ««^S[HlK 3 4 140 1 2 &Mr J; 

3fc, «fVl [v] a5A^1-5tm^V2 [v] Srffl 
*U <f§-V2 [v] #A2rf S i:flr*V 3 [v] fcffl 

*u «*v3 tv] #A*i-5tflr*vi [v] *m 

[004 3] r ©0 1 0 C*tttW»^0B-eH:, A^3 
•Sg^21(CVl, V2, V3, VI, V2, • • -<D«S 
K*9fi+A*«f-SrA***5fc, »l~»3ffl*S 
* 2 4 - 2 6 A^ttttOflto fcff^£#5 r t #** 
5. 

[0 0 4 4] 

14, A*1-S2fl©ft#t«*^fcfc»jtSri;»*-e 
[0 0 4 5] r©ftiSS£(£l8*881-*r 
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[0 0 4 6] *fc, <£ffi©»ofc*g*tftf-£#3ri:;!>5 
ofcE*affli$ffiffl©2ilfi©08&©5*>, 

[0 0 4 7] Ht, *3e9!0ttttl&lElB»SMft1-&£ 
io itiot, jEffiffltjS*iffl©2«a©[HiK©i*3, -#© 

[■BOflWfttLRI] 

[13 1 ] *8Sf!©3f5 l UttMottfiS^meoiilKH 

[02] 0 1 ©tttt«£08©»fts©fcJB0-C;fca„ 
[03] *3!i5!©l2iyfi0!©ttffi!l£08©le]8&0 

[04] *»w©ffifti££iai&©$/$»u-$/3 v*g 

[0 5] 04lc^-f->$3.W-i/ 3 >-(c^ffltfcfi:ffi 
E-&lsIK©[HlK0-eJi)8. 

[06] » u-'/a Ifcttflt^BRO 
2iii8I©/B y^Ht?*5. 

[0 7] 4anoff3imfl04ifflB£Hfte7py 
^0T«fc5 o 

[08] 9 3 gfaMX'Qi® Ltc^m^mmnoMmm 
©Ift^0-cfe5, 

[0 9] g3$ffi0|0ttff:0&£B|-Cfc£. 

30 [0io] **w<DtS4mmmnmB*&®HM>7n 
[0ii] %4mmmx'tii%Litz J n%im\Bi%<Dmm 
[012] m 4 ^jg^ij-c^ffl tfc^a^s0K©xs 

te©iK930T-*>3. 

[013] tt*0fettffi9**8 fc*©[5]SS0ffc 

So 

1~2 :8l~»2A*Wy\ 3-4:^1-^2^ 
40 5-6: : 2 CMO V^-^0K, 7 

-8 : 8l-g5 2fcaiEl!&, 9 : J*W</MtffBUlllfl!0> 
ffi^, 1 0 : ^3CMOS^ W<-^0K, 11, 1 
2:>fVv<-#6», 13:fiftS^-0K, 2 1-2 
3 : JR1HIS3A***, 2 4-2 6 : *1~»3BA 
SSB-, 2 7-2 9 : 85l-»3¥8§|JI!IlK, 30-3 
2 : »l~®3eS(HlK, 3 3 : ZLS^SIelK, 34: 
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[07] 
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2 1 27 
V Al 



32 



22 28 
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[H19] 



[Ell 0] 



Al 



A2 
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M H 



L I M H 
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L M H 




Yl 
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2 1 



Al 



#4 
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27 





32 








Yl 


*fe> . , 



33 A2 28 



30 



L -a> 



34 29 
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high/low conductance. When an input signal A1 is H and 
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and terminals 1 and 4 are combined weakly. Hereafter, 
when A1 is made L, an output signal Y1 is raised and Y2 
is made L gradually. When Y2 is made lower than a 
logical threshold value, Y1 is raised rapidly. Then when 
Y1 is made H, Y2 is lowered rapidly. When A1 is made H 
from L, Y1 is lowered. When Y2 is made higher than the 
logical threshold value, Y1 is made L by the completion 
of the rising of A2. Y2 is raised to H rapidly when an 
inverter circuit 6 is inverted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd transfer circuit which controls between the 1st terminal and the 2nd terminal 
to high conductance or low conductance according to the signal which has a control terminal, the 1st 
terminal, and the 2nd terminal, and is inputted into the above-mentioned control terminal, While 
consisting of the 1st and 2nd inverter circuit and connecting the input terminal of the 1st inverter circuit 
of the above to the 1st terminal of the above of the above-mentioned 1st transfer circuit While 
connecting the output terminal of the 1st inverter circuit of the above to the control terminal of the 
above-mentioned 1st transfer circuit, and the 2nd terminal of the above of the above-mentioned 2nd 
transfer circuit and connecting the input terminal of the 2nd inverter circuit of the above to the 1st 
terminal of the above of the above-mentioned 2nd transfer circuit The output terminal of the 2nd inverter 
circuit of the above The control terminal of the above-mentioned 2nd transfer circuit, It connects with 
the 2nd terminal of the above of the above-mentioned 1st transfer circuit. The input terminal of the 1st 
inverter circuit of the above And the 1st input terminal, An output terminal is made into the 1st output 
terminal. The input terminal of the 2nd inverter circuit of the above The 2nd input terminal, Make an 
output terminal into the 2nd output terminal, and the complementary signal with which another side 
serves as a low level if one side is high-level to the 1st and 2nd input terminal of the above is inputted. 
The phase matching circuit characterized by the ability to acquire the complementary signal with which 
the phase gathered from the 1st and 2nd output terminal of the above even when phase contrast is in 
both these complementation signals. 

[Claim 2] The phase matching circuit which consists of the circuit and the 3rd inverter circuit of above- 
mentioned claim 1, makes common connection of the input terminal of the 3rd inverter circuit of the 
above at the input terminal of the 1st inverter circuit of the above, and is characterized by taking out the 
complementary signal with which the output terminal of the 3rd inverter circuit of the above was 
connected to the input terminal of the 2nd inverter circuit of the above, the signal was inputted into the 
input terminal of the 3rd inverter circuit of the above and the phase gathered from the 1st and 2nd output 
terminal of the above. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the phase matching circuit which generates the signal 
(for example, clock of a non-inverter and opposition) with which the phase gathered in a digital 
integrated circuit. 
[0002] 

[Description of the Prior Art] Drawing 13 is the circuit diagram showing the circuit which generates a 
complementary signal using an inverter circuit. For 101, as for a non- inverter output terminal and 103, 
in (a) of drawing 13 , an input terminal and 102 are [ an opposition output terminal and 104 ] inverter 
circuits. Since an inverter circuit 104 outputs an opposition signal and propagation delay time Tpd is 
required, an opposition signal is in a phase to a non-inverter signal. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to solve this problem, as shown in (b) of drawing 
13 , by the former, the phase was doubled by having delay comparable as the above-mentioned time 
amount Tpd, and inserting the component 105 which a signal does not reverse. 

[0004] Since it went via the circuit of a configuration of having differed with the deer, it was difficult to 
have made a phase in agreement by the variation in a component 105. 

[0005] This invention solves the above trouble and it aims at offering the phase matching circuit which 

enabled it to acquire the complementary signal with which the phase gathered. 

[0006] 

[Means for Solving the Problem] For this reason, the 1st and 2nd transfer circuit which controls between 
the 1st terminal and the 2nd terminal to high conductance or low conductance according to the signal 
which the phase matching circuit of this invention has a control terminal, the 1st terminal, and the 2nd 
terminal, and is inputted into the above-mentioned control terminal, While consisting of the 1st and 2nd 
inverter circuit and connecting the input terminal of the 1st inverter circuit of the above to the 1st 
terminal of the above of the above-mentioned 1st transfer circuit While connecting the output terminal 
of the 1st inverter circuit of the above to the control terminal of the above-mentioned 1st transfer circuit, 
and the 2nd terminal of the above of the above-mentioned 2nd transfer circuit and connecting the input 
terminal of the 2nd inverter circuit of the above to the 1st terminal of the above of the above-mentioned 
2nd transfer circuit The output terminal of the 2nd inverter circuit of the above The control terminal of 
the above-mentioned 2nd transfer circuit, It connects with the 2nd terminal of the above of the above- 
mentioned 1st transfer circuit. The input terminal of the 1st inverter circuit of the above and to the 1st 
input terminal An output terminal is made into the 1st output terminal. The input terminal of the 2nd 
inverter circuit of the above The 2nd input terminal, Even when the output terminal was made into the 
2nd output terminal, the complementary signal with which another side serves as a low level was 
inputted if one side was high-level to the 1st and 2nd input terminal of the above, and phase contrast was 
in both these complementation signals, it constituted so that the complementary signal with which the 
phase gathered could be acquired from the 1st and 2nd output terminal of the above. 
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[0007] In addition to the circuit of above-mentioned claim 1, the 3rd inverter circuit can be prepared, 
common connection of the input terminal of the 3rd inverter circuit of the above can be made at the 
input terminal of the 1st inverter circuit of the above, the output terminal of the 3rd inverter circuit of the 
above can be connected to the input terminal of the 2nd inverter circuit of the;, above, and a signal can be 
inputted into the input terminal of the 3rd inverter circuit of the above, and it can also constitute from 
this invention so that the complementary signal with which the phase gathered may be taken out from 
the 1st and 2nd output terminal of the above. 
[0008] 

[Function] In this invention, the signal with which the phase gathered is acquired from the 1st and 2nd 
output terminal by making the output signal of the 2nd output terminal supply the signal level of the 1st 
input terminal by the 1st transfer circuit controlled by the output signal of the 1st inverter circuit, and 
making the output signal of the 1st output terminal supply the signal level of the 2nd input terminal by 
the 2nd transfer circuit controlled by the output signal of the 2nd inverter circuit. 
[0009] 

[Example] Hereafter, the example of this invention is explained, if all signals pass through two or more 
same circuits to having arranged the phase via the circuit of a configuration of that two or more signals 
differed conventionally in this invention — being also alike — the signal with which the phase progressed 
using the transfer circuit is returned. Thereby, a phase is arranged and outputted even if the phase of an 
input signal has not gathered. 

[0010] Drawing 1 is the circuit diagram showing the 1st example of a phase matching circuit. As for the 
1st CMOS inverter circuit where the 1st output terminal and 4 are connected to the 2nd output terminal, 
and 5 is connected [ 1 / the 1st input terminal and 2 ] for the 2nd input terminal and 3 between the 1st 
input terminal 1 and the 1st output terminal 3, the 2nd CMOS inverter circuit where 6 is connected 
between the 2nd input terminal 2 and the 2nd output terminal 4, and 7, the 1st transfer circuit and 8 are 
the 2nd transfer circuits. 

[001 1] The 1st transfer circuit 7 changes with the parallel connection configuration which made 
common connection of the drain of the nMOS transistor Ql and the nMOS transistor Q2 with small gate 
width with large gate width, and the source respectively. And the gate (control terminal) of one 
transistor Ql is connected to the output side of the 1st CMOS inverter circuit 5, the gate of the transistor 
Q2 of another side is connected to the terminal 9 of a high-level electrical potential difference (for 
example, electrical potential difference VDD), one parallel connection terminal is connected to the 1st 
input terminal 1, and the parallel connection terminal of another side is connected to the 2nd output 
terminal 4. 

[0012] The 2nd transfer circuit 8 also changes with the parallel connection configuration which made 
common connection of the drain of the nMOS transistor Q3 and the nMOS transistor Q4 with small gate 
width with large gate width, and the source respectively. And the gate (control terminal) of one 
transistor Q3 is connected to the output side of the 2nd CMOS inverter circuit 6, the gate of the 
transistor Q4 of another side is connected to the above-mentioned terminal 9, one parallel connection 
terminal is connected to the 2nd input terminal 2, and the parallel connection terminal of another side is 
connected to the 1st output terminal 3. 

[0013] The above-mentioned 1st transfer circuit 7 can control between [ of the source and a drain ] 
common connection terminals in a high conductance condition (both of transistors Ql and Q2 flow) / 
the low conductance condition (only a transistor Q2 flows) by changing the electrical potential 
difference impressed to a control terminal (gate of a transistor Ql) by the high level/low. This is the 
same also about the 2nd.transfer circuit 8. 

[0014] Next, actuation is explained. Since the circuit of a non-inverter/opposition is congruent when the 
phase of the opposition signal inputted into the non-inverter signal inputted into the 1st input terminal 1 
and the 2nd input terminal 2 is completely in agreement, the phase of the output signal acquired by the 
1st and 2nd output terminal 3 and 4 is also completely in agreement. 

[0015] The phase of the signal A2 inputted into the 2nd input terminal 2 shows the wave of the signals 
Yl and Y2 of the 1st and 2nd output terminal 3 and 4 in the case of being behind the phase of the signal 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/9/2006 



JP,08-051347,A [DETAILED DESCRIPTION] 



Page 3 of 6 



Al inputted into the 1st input terminal 1 to drawing 2 . In addition, it is the output wave of the 1st and 
2nd CMOS inverter circuits 5 and 6 in case there are no transfer circuits 7 and 8 which was shown with 
the broken line in output signals Yl and Y2. 

[0016] First, when an input signal Al is a high level and A2 is a low, an output signal Y2 is a high level. 
At this time, the transistor Q3 of the 2nd transfer circuit 8 flowed, and the 2nd input terminal 2 and the 
1st output terminal 3 have flowed. Moreover, although the transistor Ql of the 1st transfer circuit 7 is 
intercepted, since this and a pair of transistor Q2 have flowed, the 1st input terminal 1 and the 2nd 
output terminal 4 are weakly connected through the flow resistance (by high resistance). 
[0017] Then, if an input signal Al is set to a low, the 1st CMOS inverter circuit 5 will be reversed, and 
pull-up of that output signal Yl will be carried out. However, since the 1st output terminal 3 has flowed 
with the 2nd input terminal 2 through the transistor Q3 of the 2nd transfer circuit 8, the standup becomes 
late compared with the case where there is no 2nd transfer circuit 8. At this time, the 2nd CMOS inverter 
circuit 6 is still outputting the signal of a high level. However, since it connects with the 1st input 
terminal 1 weakly through the transistor Q2 of the 1st transfer circuit 7, the 2nd output terminal 4 is 
pulldown ****** gradually. 

[0018] Then, if an output signal Y2 becomes lower than a logic threshold (for example, VDD/2), since 
the transistor Q3 of the 2nd transfer circuit 8 will intercept and connection between the 2nd input 
terminal 2 and the 1st output terminal 3 will become weak, even if the standup of an input signal A2 is 
overdue, the potential of an output signal Yl rises quickly. 

[0019] If this output signal Yl is set to a high level, since the transistor Ql of the 1st transfer circuit 7 
will flow, even if the standup of an input signal A2 is overdue, the potential of an output signal Y2 
descends quickly. When the standup of an input signal A2 is falling and coincidence of an input signal 
Al, any transition is performed still more promptly. 

[0020] When an input signal Al is set to a high level from a low, for the 1st CMOS inverter circuit 5, it 
is reversed and the output signal Yl is pulldown ******. Since the 1st output terminal 3 is weakly **** 
(ed) through the transistor Q of the 2nd transfer circuit 8 at this time, that falling becomes late compared 
with the case where that 2nd transfer circuit 8 does not exist. Moreover, 2nd CMOS inverter 6 is still 
outputting the output signal of a low. However, since the 2nd output terminal 4 is connected with the 
input terminal 1 through the 1st transfer circuit 7, pull-up is carried out quickly. 
[0021] the case where falling of an input signal A2 is behind since the transistor Q3 of the 2nd transfer 
circuit 8 will flow and the 2nd input terminal 2 will be connected to the 1st output terminal 3, if an 
output signal Y2 becomes higher than a logic threshold — pulldown ** of an output signal Yl - it 
becomes late, and an output signal Yl serves as a low at the same time the standup of an input signal A2 
is completed. 

[0022] Since pull-up of the potential of an output signal Y2 is beforehand carried out gradually through 
the transistor Ql of the 1st transfer circuit 7, if an input signal A2 falls and the 2nd CMOS inverter 
circuit 6 is reversed, the potential of an output signal Y2 will rise to a high level promptly. When falling 
of an input signal A2 is the standup and coincidence of an input signal Al, any transition is performed 
still more promptly. 

[0023] Thus, if the configuration shown in drawing 1 is adopted although the phase contrast of input 
signals Al and A2 turns into phase contrast of output signals Yl and Y2 as it is when there are no 1st 
and 2nd transfer circuits 7 and 8, the signal with which the phase gathered can be acquired from output 
terminals 3 and 4. Although drawing 2 explained the case where the phase of an input signal A2 was 
inputted later than the phase of an input signal Al to the example, also when reverse, the signal with 
which the phase gathered similarly can be acquired. 

[0024] Drawing 3 is the circuit diagram showing the 2nd example of a phase matching circuit. This 
example acquires an input signal A2 from an input signal A 1 by the 3rd CMOS inverter circuit 10. That 
is, common connection of the input terminal of the 3rd CMOS inverter circuit 10 is made with the input 
terminal of the 1st CMOS inverter circuit 5, and an output terminal is connected to the input terminal of 
the 2nd CMOS inverter circuit 6. 

[0025] In this 2nd example, if a signal Al is inputted into the input terminal of the 3rd CMOS inverter 
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circuit 10, later than an input signal only in propagation delay time Tpd, the signal A2 of opposition will 
be outputted to the output terminal of that 2nd CMOS inverter circuit 10. The 1st CMOS inverter circuit 
5 in which the non-inverter signal was accepted, and the 2nd CMOS inverter circuit 6 in which the 
opposition signal in which only Tpd was was accepted can operate like the phase matching circuit of the 
1st example shown in drawing 1 , and can acquire the complementary signal with which the phase 
gathered from the 1st and 2nd output terminal 3 and 4. 

[0026] In addition, in the circuit of the 1st and 2nd example shown in drawing 1 and drawing 3 , the 
nMOS transistors Ql and Q3 with the large gate width of the 1st transfer circuit 7 and the 2nd transfer 
circuit 8 and the nMOS transistors Q2 and Q4 with small gate width can be permuted as follows, and 
can arrange the phase of an output signal similarly in this combination. 

[0027] The nMOS transistor Ql with the large gate width of ******** and the 1st transfer circuit 7 is 
transposed to a pMOS transistor with large gate width, the gate of this transistor is connected to the 
output terminal of the 1st CMOS inverter circuit 5, the nMOS transistor Q3 with the large gate width of 
the 2nd transfer circuit 8 is transposed to a pMOS transistor with large gate width, and this transistor 
NOGETO is connected to the output terminal of 2nd CMOS inverter 6. Moreover, the nMOS transistors 
Q2 and Q4 with the small gate width of the 1st and 2nd transfer circuits 7 and 8 transpose this to a 
resistance element, or transpose it to a pMOS transistor with small gate width, and give the potential of a 
low to the gate. 

[0028] At the time of this combination configuration, when the output of the 1st CMOS inverter circuit 
5 is a low, the pMOS transistor of the 1st transfer circuit 7 flows, between that I/O becomes high 
conductance, and the potential of the 2nd output terminal 4 is controlled. When the output of the 2nd 
CMOS inverter circuit 6 is a low, the pMOS transistor of 2nd transfer circuit 8 ** can flow, between the 
I/O can become high conductance, the potential of the 1st output terminal 3 can be controlled, and the 
phase of the signal of the 1st and 2nd output terminal 3 and 4 can be arranged. 
[0029] Next, a simulation result shows the effectiveness of the phase matching of the phase matching 
circuit of this invention to drawing 4 . In addition, the circuit shown in drawing 5 which permuted the 
nMOS transistors Q2 and Q4 with the small gate width of the 1st and 2nd transfer circuits 7 and 8 in 
drawing 1 by the resistance element R of the equivalent, and constituted them was used here. 
[0030] In drawin g 4 , the resistance of a resistance element R is shown on an axis of abscissa. 
Conductance is so large that this value is small. When resistance is infinity, it is the case (therefore, only 
nMOS transistor) where a resistance element is not connected at all. The phase contrast of a signal is 
shown on an axis of ordinate. 

[0031] Dotted lines P2, P3, and P4 show the phase contrast (Y2-Y1) of the output signals Yl and Y2 at 
the time of passing the phase matching circuit of this example for the phase contrast (A2-A1) of the 
input signals Al and A2 which should turn into a complementary signal as a continuous line PI. When 
PI makes one step the circuit shown in drawing 5 , as P2 is shown in drawing 6 , when two steps of 
phase matching circuits 13 of this example are connected through the inverter circuits 1 1 and 12 for 
reversal prevention in between, P3 shows the property when three steps connect similarly. 
[0032] In drawing 4 , when there is phase contrast of 130ps(es) with the phase characteristic PI of an 
input signal, by passing one step of phase matching circuit of this example shows that phase contrast 
decreases, as shown in a property P2. In the case of this simulation, when it considers that ** counts 
upon fluctuation of that the sign of phase contrast will be reversed if the resistance of a resistance 
element R is too small, and the phase contrast by the variation in that resistance, as for resistance, it is 
desirable to be referred to as 4-7Kohm (about 5Kohm). In 5Kohm, phase contrast is reduced by 50ps(es) 
in a property P2. 

[0033] Moreover, by making multistage connection of the phase matching circuit of this example shows 
that it becomes possible to mitigate phase contrast further so that more clearly than properties P2-P4. 
When three-step cascade connection (property P4) is carried out by resistance 5Kohm, phase contrast 
can be mostly made into zero. 

[0034] Drawing 7 is the block diagram of the 3rd example of a development escape of a phase matching 
circuit. 21-23 the 1st - the 3rd input terminal, and 24-26 - the 1st - the 3rd output terminal, and 27-29 
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- the 1- when a control terminal is set to a high level (or low), the 3rd grade A logical circuit, and 30-32 
are the 1st which makes it flow through between an input terminal (terminal 1) and output terminals 
(terminal 2) - the 3rd transfer circuit. 

[0035] Between the 1st input terminal 21 and the 2nd output terminal 25, the 2nd transfer circuit 31 is 
connected between the 2nd input terminal 22 and the 3rd output terminal 26, and the 3rd transfer circuit 
32 is connected for the 1st transfer circuit 30 between the 3rd input terminal 23 and the 1st output 
terminal 24. 

[0036] And the control terminal of the 1st transfer circuit 30 is connected to the output terminal of the 
1st grade A logical circuit 27, the control terminal of the 2nd transfer circuit 31 is connected to the 
output terminal of the 2nd grade A logical circuit 28, and the control terminal of the 3rd transfer circuit 
32 is connected to the output terminal of the 3rd grade A logical circuit 29. 

[0037] The above 1st - the 3rd grade A logical circuits 27-39 will output low L (= V2 [v]), if high-level 
H (= VI [v]) inputs as shown in drawin g 8 . If low L inputs, the middle level M of high-level H and low 
L (= V3 [v], for example, (V1+V2), /2[v,]) will be outputted, and if the middle level M inputs, high- 
level H will be outputted. 

[0038] The input signal level of the 1st input terminal 21 is repeated in order of VI, V2, V3, VI, V2, 
and .... The input signal level of the 2nd input terminal 22 is repeated in order of V2, V3, VI, V2, V3, 

and Even if not both these signals have phase contrast in the order of V3, VI, V2, V3, and VI 

repeatedly or there is phase contrast, the input signal level of the 3rd input terminal 23 is inputted so that 
it may be time amount shorter than the minimum pulse width of a signal. 

[0039] In this example, even when input time difference is in both signals, as shown in drawin g 9 , the 
output signal with which the phase gathered can be acquired from the 1st - the 3rd output terminal 24- 
26. 

[0040] Drawing 10 is the block diagram showing the phase matching circuit which transformed the 3rd 
example of the above. The same sign was given to the same part as the part shown in drawing 7 . Here, 
the second category logical circuit 33 was connected between the 1st input terminal 21 and the input 
terminal of the 2nd grade A logical circuit 28, and the class C logical circuit 34 is connected between the 
1st input terminal 21 and the input terminal of the 3rd grade A logical circuit 29. 
[0041] If a signal VI [v] inputs as shown in drawing 1 1 , a signal V3 [v] will be outputted, the second 
category logical circuit 33 will output a signal VI [v], if a signal V2 [v] inputs, and if a signal V3 [v] 
inputs, it will output a signal V2 [v]. 

[0042] Moreover, if a signal VI [v] inputs as shown in drawing 12 , a signal V2 [v] will be outputted, 
the class C logical circuit 34 will output a signal V3 [v], if a signal V2 [v] inputs, and if a signal V3 [v] 
inputs, it will output a signal VI [v]. 

[0043] In the phase matching circuit shown in this drawing 10 , if VI, V2, V3, VI, V2, and the input 
signal repeated in order of ... are made to input into an input terminal 21, the signal with which the phase 
gathered can be acquired from the 1st - the 3rd output terminal 24-26. 
[0044] 

[Effect of the Invention] As mentioned above, according to the phase matching circuit of this invention, 
the complementary signal with which the phase of two complementary signals to input could be 
arranged, and the phase gathered from the single phase signal can be acquired now. 
[0045] For this reason, since the phase of a complementary clock can be arranged by connecting this 
phase matching circuit, it is effective in raising the highest clock frequency of sequential circuits, such 
as DFF which operates in response to this complementary clock. 

[0046] Moreover, since the complementary signal with which the phase gathered can be acquired, one 
propagation circuit becomes unnecessary and there is effectiveness which can lessen occupancy area of 
a circuit among 2 sets of circuits which were required in order to spread a complementary signal 
conventionally, the object for non-inverters, and the object for opposition. 

[0047] Furthermore, since one propagation circuit becomes unnecessary among 2 sets of circuits, the 
object for non-inverters, and the object for opposition, by connecting the phase matching circuit of this 
invention, there is effectiveness which can lessen power consumption of a circuit. 
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